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Means to study parton propagation and fragmentation
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Means to study parton propagatlon and fragmentatlon
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Phy5|cal plcture of hadronlzatlon in DIS
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Phy5|cal plcture of hadronlzatlon in DIS
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Phy5|cal plcture of hadronlzatlon in DIS

> <

Production time 7, - effective lifetime of the quasi-free quark .

Formation time ”rf - time required to form full sized hadron.
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h
Q2 — -q 2 four-momentum transferred by the electron;
—_— ‘ o« .

V— E -E energy transferred by the electron, = Initial energy of struck quark;

71— E h/ V fraction of the struck quark’s initial energy that is carried by hadron;

pT hadron momentum transverse to virtual photon direction;
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Observable (I)
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Transverse momentum broadening
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Observable (I)
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Transverse momentum broadening

ApT = zhAkz

How long a quark can remain deconfined?
Tp from the shape and magnitude of ApT? vs A
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Observable (2)
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Hadronic multiplicity ratio

R
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Nh(V,QQ,Z,pT,Qb)

N€(”7Q2)|DIS

(Va an ZapT7¢) —

Nh(V7Q27Z7pT7¢)

NG(V7Q2)|DIS
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Observable (2)
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Hadronic multiplicity ratio

Nh(V,QQ,Z,pT,Qb)
NG(V7Q2)|DIS A

Nh(V7Q27Z7pT7¢)
NG(V7Q2)|DIS D

Rg (Va an ZapT7¢) —

How long it takes to form full hadronic wave function!?

AT¢ via Rh(Qz, U, P1, Zn)
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Drift Superconducting
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216 channels
99.5% efficient
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6/E = 10%/E%

5 GeV electron beam
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Comparlson of CLAS/JLab and HERMES/DESY
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Comparlson of CLAS/JLab and HERMES/DESY
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- Beam energy 5.0 (JLab) vs 27.6 GeV (DESY)

v>2 GeV vsV >7 GeV
particle identification 0.3<P<5 vs 2.5<P<|5 GeV
HERMES can detect more particles species

-Solid target in CLAS vs gas targets in HERMES

Heaviest target 297Pb vs 3! Xe

-Luminosity in CLAS is 100 times greater than HERMES

Access to 3(4) differential binning vs 1(2) .
CLAS has good statistics at high Q? and pt?, access to more particle species

Results from HERMES and JLAB agree and compliment each other.
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CLAS EG2 statlstlcs
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Zevents ~ SB = Ze ~ | 3OM

TT™ 6.60M
TT 2.85M
TT¢ 2.05M
KO 32K

N 300K

Sufficient statistics to analyze more channels..
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Transverse momentum broadening
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pT broadening vs. nu and Q2 for z=0.55 for Carbon, Iron, and Lead
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Transverse momentum broadening(2)
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Transverse momentum broadening(2)
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Transverse momentum broadenlng(3)
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Hadron attenuation
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Hadron attenuation (I)
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Hadron attenuation (I)
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Hadron attenuation (I)
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Hadron attenuation (I)
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Hadron attenuation (I)
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Multiplicity Ratio
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Hadron

attenuation (1)
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Hadron attenuation (I)
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Acceptance corrected, no radiative correction
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Hadron attenuation (I)
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Future in EIC
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EIC offers Elab= IOO 2000 GeV, 10<v<1600 GeV

long parton live time -> high dpt
hadron formation outside of nuclear medium

Pac30_PR12-06-117

ApT ¢, longer, high v

¢, shorter, lower v
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Future in EIC
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ﬁ p bseabls (1)

-Quark energy loss

attenuation is suppressed, pure energy loss
heavy quark energy loss (D,B)
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Future in EIC

= el — = ——— —— e _—————————— —

e o = Pl _ D e & == - == =

ApT observables (I)

-Quark energy loss

attenuation is suppressed, pure energy loss
heavy quark energy loss (D,B)

- Quark-gluon correlation function
X.Guo, J.Qiu Phys Rev D vol61 096003

T?F(x,Qz) =\24"3¢4(x,0?)

A<l%">l/3
62 4 X ’QZ)D — T 2,Zmin)
:4W2aS(Q2)A1/3)\2§ o o ' (
3
2, e.q"(xp.0%)
q
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Future in EIC
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APT observables(Z) [Accard1 et al., NPA 761(05)67]

2
X
‘)
-Medium modification of DGLAP = 4
. . Ayl
A.Accardi et al arvix 0808.0656 v
2
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Future in EIC
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APT observables(Z) [Accardl et al., NPA 761(05)67]

-Medium modification of DGLAP
A.Accardi et al arvix 0808.0656

<t> \ (V/K‘)

Quark and gluon saturation 2 2
B.Z Kopeliovich arxiv.1001.428 vl Qqa(b; E) = Apz (b, B),

240, E) =2C(E,rr =1/Qqa)Ta(b).

dO‘CJj\Cfl (TT)

Ap%ﬂ = QTA([)) — QTA(b)Oq (E, rT — O).

TT =0
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Summary

Extraction of ApT? (Q2, U, A) and Rn(Q2, U, pT, zn) from JLab data
provides an access to the characteristic time scales of fragmentation
and hadronization distances.

Prospectives in the EIC can encompass study of pure partonic energ
loss, quark gluon saturation, nuclear modification function, quark
gluon correlation, and many more ...
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Dynamics of Dynamics of  Partonic e(?uilibration processes

100 TMT “ihe bulk

hadronization Jet
absorption |

L medium [ 1m /e .
- Loy = NE Qlum’r: 1 GeV
! ot
| fm - - # 0 =1 GeV”
P - mtc—;r- | 1 fm
soft mediate hard 'I
' E
1Ge 0 10 . .
Multiplicities b , Hadronization outside medium,
O ; Had}ronlzathn inside medium, partonic dynamics inside,
saturation: particle species dependence

tomography?

N.Armesto hard probes summer school Torino 2005
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Future in EIC
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Multiplicity ratio observables:

- broadening in R for mesons vs baryons
(nuclear modification of baryons vs mesons)
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Transverse momentum broadening
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